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Libraries for conformation fine-tuning of pore-forming peptides
There are a range of potential applications for the activity of
membrane-permeabilising peptides. For example the possible util-
ity of such peptides is being explored for antibacterial, antiviral,
antifungal and anticancer purposes, as well as an aid to drug deliv-
ery enhancement. However, it is also recognised that there needs
to be sufﬁcient understanding of the structural features that inﬂu-
ence the permeabilising properties such that new peptides can be
rationally designed and prepared. One well-explored example of
this class of peptide is melittin, an amphipathic a-helical cytolytic
peptide from the venom of the European honeybee (Apis mellifera).
A recent publication has described the use of a library of melittin
analogues to explore structural modiﬁcations that result in a
loss-of-function [1].
When located in membranes, melittin presents two discernible
helical domains within its 26 residue structure separated by Gly
residue 12 and Pro at position 14. Previous work has described
how two single point changes, of Thr 10 to Ala and Lys 23 to Ala,
are sufﬁcient to drive an increase in pore-forming function, as a
result of generating more ideal amphipathic helices. The recent
publication however focusses instead on loss-of-function variants.
A one-bead one-compound library was constructed using large
solid phase peptide synthesis beads, and comprising 7776 different
peptides based on variation of ten positions within the melittin
sequence. Each bead presented around 5 lg of the peptide
attached by a photolabile linker. Individual library members were
released from the solid support and then screened against lipid
vesicles to measure permeabilisation. This was achieved by mea-
suring the release of vesicle-entrapped terbium citrate after addi-
tion of the peptide. Secondly, the continued presence of pores at
equilibrium was assessed by measuring the ability of the mem-
brane-impermeable compound dithionite to quench lipid-linked
nitrobenzoxadiazole ﬂuorophores inside the vesicle.
It was found that loss-of-function sequences were surprisingly
abundant in the library, with up to one third of all peptides having
no activity in the vesicle assays. Twelve library members were
selected at random for Edman degradation peptide sequencing. It
was found that two residues in particular, Val 8 and Leu 16, were
mostly conserved in gain-of-function sequences, and mostlychanged to Gly in loss-of-function sequences. In particular, the
conversion of Leu 16 to Gly 16 was identiﬁed as critical in
introducing ﬂexibility that dramatically changed the selectivity of
the peptide for membranes. The study also discovered that L16G
melittin had potentially useful broad-spectrum antimicrobial
activity while having no afﬁnity or toxicity to host cells, and could
provide a useful starting point for agents with cell-type speciﬁc
lytic activity.
A summary of the papers in this month’s issue
Polymer supported synthesis
No papers this month.
Solution-phase synthesis
An oxone-mediated transition-metal-free oxidative C–N bond
formation has been achieved for the regioselective synthesis of
substituted pyrazoles. The reactions accompany the chelation-
controlled ortho-oxidation of an N-substituted aromatic ring to
provide phenol derivatives in some cases. This method displays a
facile access to diverse range of substituted pyrazoles from readily
accessible hydrazones [2].
The diversity-oriented synthesis of a naphthyridine scaffold has
been demonstrated via a novel domino four-component reaction.
The syntheses were achieved by reacting a diamine, 1,1-bis
(methylthio)-2-nitroethylene, 2-aminoprop-1-ene-1,1,3-tricar-
bonitrile, and various carbonyl compounds using a deep eutectic
solvent (DES), based on choline chloride/urea, thus providing a
new class of poly-functionalised fused naphthyridine derivatives
with the concomitant formation of three new rings and six r
bonds. The reaction conditions were mild and did not require
additional base catalysts. Given the inexpensive, nontoxic, and
recyclable nature of the DES, these reaction conditions are simple
and highly environmentally friendly [3].
An efﬁcient and rapid synthesis of a new class of diversely func-
tionalised pyrano[3,2-c]chromen-5(4H)-ones has been achieved
via one-pot three-component reaction of 4-hydroxy-2H-
chromen-2-one, aldehydes, and acetophenones under microwave
irradiation in catalyst- and solvent-free conditions. The present
methodology offers several advantages such as short reaction time,
simple operational procedure, avoidance of toxic solvent and cata-
lyst, high yield of product, and endurance of substrate diversity [4].
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A number of novel brominated heterocycles based on amino-
bromopyrrolone, bromopyridazinone and hydrazinyl furanone
scaffolds have been synthesised from the reactions of brominated
furanones with bi-nucleophiles, such as substituted or unsubsti-
tuted hydrazines. Some of these compounds were found to be
effective quorum sensing (QS) inhibitors against Pseudomonas
aeruginosa [5].
Solid-phase supported reagents
Diethylene glycol-bis(3-methylimidazolium) dihydroxide [DiEG
(mim)2][OH]2 has been prepared by the reaction between sodium
hydroxide and diethylene glycol-bis(3-methylimidazolium) dibro-
mide in aqueous ethanol at room temperature. This solid, quater-
nised ionic liquid was employed as a recyclable catalyst for the
synthesis of 4H-pyrane derivatives in high yields from the three-
component condensation reaction of malononitrile, aromatic alde-
hydes, and 1,3-dicarbonyls in water at room temperature. In addi-
tion, spiropyrane derivatives were synthesised from the reaction of
isatin, malononitrile, and 1,3-dicarbonyls in water at reﬂux. The
dicationic ionic liquid showed the same efﬁciency when used in
consecutive reactions [6].
Novel benzylbarbiturocoumarins have been synthesised under
mild conditions in the presence of silica sodium carbonate as a
supported solid base catalyst. Catalytic condensation between bar-
bituric acid derivatives, aryl aldehydes, and 4-hydroxycoumarin
gave the benzylbarbiturocoumarin derivatives in one pot [7].
Novel resins, linkers and techniques
No papers this month.
Library applications
In search of new active molecules against Mycobacterium tuber-
culosis (MTB) H37Ra and Mycobacterium bovis BCG, a small focused
library of benzothiazinone based 1,2,3-triazoles has been efﬁ-
ciently prepared via a click chemistry approach. Several derivatives
were found to be promising inhibitors of MTB and M. bovis BCG
characterised by low MIC values. Key compounds were further
tested for anti-proliferative activity against HeLa, A549 and A431
cell lines using MTT assay and showed no signiﬁcant cytotoxic
activity at the maximum concentration evaluated [8].
A library of boswellic acid analogues has been synthesised and
tested for anti-inﬂammatory potential on key inﬂammatory medi-
ators, TNF-a and IL-6. The study led to the identiﬁcation of lead
compounds showing signiﬁcant inhibition of the cytokines, TNF-
a and IL-6 both in vitro and in vivo [9].
Curcumin has a unique blend of pharmacophores responsible
for the pleiotropy of this natural pigment. In a recent study the
1,3-dicarbonyl moiety has been replaced with a 1,2,3-triazole ring
to furnish a new class of triazole-curcuminoids as a possible strat-
egy to generate new compounds with different potency and selec-
tivity. A proof-of-principle library of 28 compounds was prepared
and tested for compound cytotoxicity (SY-SY5Y and HeLa cells)
and inhibition of NF-jB [10].
Ras converting enzyme 1 (Rce1) is an endoprotease that cataly-
ses processing of the C-terminus of Ras protein by removing -aaX
from the CaaX motif. Rce1 activity is crucial for proper localisation
of Ras to the plasma membrane where it is responsible for trans-
mitting signals related to cell proliferation, cell cycle progression,
and apoptosis. Small-molecule inhibitors of Rce1 could be useful
as chemical biology tools to understand the downstream impact
of Rce1 on Ras function and serve as leads for cancer therapeutics.Structure–activity relationship analysis of a previously reported
Rce1 inhibitor, NSC1011, has been performed to generate a new
library of Rce1 inhibitors. The new inhibitors caused a reduction
in Rce1 in vitro activity, exhibited low cell toxicity, and induced
mislocalisation of EGFP-Ras from the plasma membrane in human
colon carcinoma cells giving rise to a phenotype similar to that
observed with siRNA knockdowns of Rce1 expression [11].
Based on recent ﬁndings about biological properties of
thiazolidinones and also considering encouraging results about
the antifungal activity of some (thiazol-2-yl)hydrazines, new N-
substituted heterocyclic derivatives have been designed combining
the thiazolidinone nucleus with a hydrazine portion. 1,3-Thiazo-
lidin-4-ones bearing (cyclo)aliphatic or (hetero)aromatic moieties
linked to the N1-hydrazine at C2 were synthesised and classiﬁed
into three series according to the aromatic or bicyclic rings
connected to the lactam nitrogen of the thiazolidinone. These
molecules were assayed for their anti-Candida effects compared
with conventional topical (clotrimazole, miconazole, tioconazole)
and systemic drugs (ﬂuconazole, ketoconazole, amphotericin B).
Selectivity was investigated by testing compounds with the best
MICs on Hep2 cells to assess cell toxicity (CC50) [12].
The synthesis of a large library of 1,2,3-triazole derivatives has
been achieved and the compounds tested in vitro as a7 nAchR
ligands. The SAR study revealed that several crucial factors are
involved in the afﬁnity of these compounds for a7 nAchR such as
a (R) quinuclidine conﬁguration and mono C-3 quinuclidine
substitution. The triazole ring was substituted by a phenyl ring
bearing small OMe/CH2F groups or ﬂuorine atoms and by several
heterocycles such as thiophenes, furanes, benzothiophenes or ben-
zofuranes. Among the 30 derivatives tested, the two derivatives
had Ki values in the nanomolar range [13].References
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